PRELI M NARY CRU SE RESULTS

NOAA SH P M LLER FREEMAN, CRU SE NO. 96-12
ECHO | NTEGRATI ON- TRAW. SURVEY OF
WALLEYE POLLOCK | N THE EASTERN BERI NG SEA

CRU SE PERI GD, AREA, AND SCHEDULE

Scientists fromthe Al aska Fisheries Science Center (AFSC
conducted an echo integration-traw (EIT) survey of walleye
pol | ock (Theragra chal cogranma) aboard the NOAA ship Ml ler
Freeman fromJuly 18 to Septenber 2, 1996. The crui se began and
ended in Dutch Harbor, Alaska. The survey covered the eastern
Bering Sea (EBS) shelf and slope fromthe Al aska Peninsula in the
sout heast to the U. S./Russia convention |ine.

The itinerary for the MIler Freeman was as follows (dates are
| ocal ):

Jul 18 Enbark scientists in Dutch Harbor, Al aska
Jul 19 Sphere calibration in Captains Bay
Jul 19-20 Transit to survey start

Jul 20-Aug 5 EI T survey of EBS shelf and slope; touch and go in
Dut ch Harbor to exchange personnel; sphere
calibration at St. Mtthew Island

Aug 6-7 Transit to Nonme, Al aska

Aug 8 | nport Nome; exchange scientific personne

Aug 9-10 Transit back to survey area

Aug 10- 30 EIT survey of EBS shelf and slope; intership
calibration with Russian research vessel
Pr of essor Kaganovskiy

Aug 31 Transit to Unal aska I sl and

Sep 1 Sphere calibration in Anderson Bay

Sep 2 D senbark scientific personnel in Dutch Harbor;



end of crui se.

OBJECTI VES

The principal objective of the cruise was to collect echo
integration data and m dwater and bottomtrawl data necessary to
determ ne the distribution, biomass, and bi ol ogi cal conposition
of walleye pollock in the survey area.

Secondary objectives were to:
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10.

coll ect pollock target strength data for scaling echo
integration data to estimates of absol ute abundance;

calibrate the 38-kHz and 120-kHz scientific acoustic systens
usi ng standard sphere techni ques;

conduct an intership calibration of acoustic systens between
the MIller Freeman and the Russian research vessel Professor
Kaganovski y;

col |l ect and preserve whol e stomachs from pol |l ock for food
habits studies (contact: Patricia Livingston, AFSC)

coll ect and preserve age-0 and ol der pollock for genetic
studi es of stock origin (contact: Dennis Powers, Hopkins
Mari ne Laboratory);

col | ect zoopl ankton, juvenile pollock, and stomachs and
ti ssue sanples fromadult pollock to exam ne incidence of
canni bali smusing stable isotope ratios (contact: Sam
Wai nright, Rutgers University);

coll ect and preserve age-0 pollock for investigation of
di seases and parasites (contact: Frank Mrado, AFSC)

sanpl e predom nantly euphausiid and nmacrozoopl ankt on m x
scattering layers to assist with distinguishing echosign
acoustically (contact: Denise MKel vey, AFSC)

exam ne physical, biological, and acoustical conditions
around the Pribilof Islands in preparation for |ater work
pl anned by the Fisheries-Cceanography Coordi nated

| nvestigations (FOCI) group (contact: Matt WI son, AFSC)

col | ect zoopl ankt on and physical data for calibrating
sensors on FOCI biophysical noorings on the sout heast Bering
Sea shelf (contact: Matt WI son, AFSC)



11. collect juvenile pollock and other fishes to augnent
coll ections made by the Japanese research vessel Oshoro maru
(contact: Matt WIson, AFSO);

12. collect age-1 pollock frominside and outside areas of
subsurface waters under 2 deg. Cto test for size
di fferences between areas and to exam ne general prey
species (contact: Tina WIlie-Echeverria, Pacific Mrine
Envi ronnental Laboratory [PMEL]);

13. collect grab sanples of surficial sedinents and eval uate
seabed cl assification hardware and software (contact: Bob
McConnaughey, AFSC);

14. capture and nonitor pollock in a live tank to exam ne
feasibility of tagging via trawling (contact: Vidar
Wespest ad, AFSCO);

15. collect squid and fish for the National Marine Mamal
Laboratory (NWMM.) prey reference collection and studies on
fatty acids, stable isotopes, and stock differentiation
(contact: Kathryn Chunbl ey, AFSC);

16. collect physical oceanographic data including tenperature
and salinity profiles at selected sites, plus continuously
noni tor sea surface paraneters (e.g., tenperature, salinity,
and light level); and

17. collect water current profiles using the vessel’s acoustic
Doppl er current profiler (ADCP) system (contact: Ned
Cokel et, PMEL).

VESSEL, ACOUSTI C EQUI PMENT, AND TRAW. GEAR

The survey was conducted on board the NOAA ship MIler Freeman,

a 66 m (216 ft) stern trawl er equi pped for fisheries and

oceanogr aphic research. Two Sinrad! split-beamtransducers, one
operating at 38 kHz and the other at 120 kHz, were nmounted on the
bottom of the vessel's centerboard. Wth the centerboard fully
ext ended, the transducers were 9 m bel ow the water surface.
System el ectroni cs were housed in a portable |aboratory nounted
on the vessel's weather deck. Acoustic data were collected at
both frequencies with a quantitative echo sounding system (Si nrad
EK500). Data fromthe Sinrad EK500 echo sounder were stored and
processed using Sinrad BI500 echo integration and target strength

! Reference to trade nanes or commercial firns does not
constitute U. S. government endorsenent.



data anal ysis software on a SUN workstati on.

M dwat er and near-bottom echosi gn was sanpl ed using an Al euti an
wing 30/26 trawl (AWI). The AWI is a full-mesh wing traw
constructed of nylon except for polyethylene in the codend and
aft section of the body. The headrope and footrope each
measured 81.7 m (268 ft). Mesh sizes tapered from325.1 cm
(128 in) in the forward section of the net to 8.9 cm (3.5 1in) in
the codend. The net was fitted with a 3.2 cm (1.25 in) codend
liner. The AW was fished with 82.3 m (270 ft) of 1.9 cm

(0.75 in) diameter 8x19 non-rotational dandylines, and 453. 6-kg
(1,000-1b) or 226.8-kg (500 Ib) tomweights on each side.

Fish on bottomwere sanpled with an 83/ 112 bottomtraw w thout
roller gear. Net nesh sizes ranged from10.2 cm (4 in) forward
and 8.9 cm (3.5 1in) in the codend to 3.2 cm(1.25 in) in the
codend liner. Headrope and footrope |lengths were 25.6 m

and 34.1 m(83.9 ft and 111.9 ft), respectively, and the
breastlines neasured 3.4 mand 3.2 m(11.3 ft and 10.5 ft).

Age- 0 pol |l ock and zoopl ankton were targeted with a Marinovich
trawl. Meshes in the Marinovich trawl neasured 7.6 cm (3.0 in)
forward, 3.2 cm (1.3 in) in the codend, and 0.32 cm (0.125 in) in
the codend liner. Headrope and footrope |engths were each 9.1 m
(30 ft).

A Methot trawl was also used to target age-0 poll ock and

zoopl ankton. Its nouth was formed by a square frane

measuring 2.27 m(89.5 in) on each side. Mesh size

was 2 Mm X 3 nm (0.08 in X 0.12 in) in the main part of the net,
and 1 mm (0.04 in) in the codend. A 1.83 m (6 ft) dihedral
depressor was used to generate additional dowward force. A
calibrated General Cceanics flow neter was attached to the nouth
of the Methot trawl to determ ne the volunme of water filtered
during trawing.

Five nt (53.8 ft?) “Fishbuster” trawl doors [1,247.4 kg

(2,750 I b)] were used with the AW, 83/112, and Mari novi ch
trawl s. \When the Marinovich trawl was used, a 15.24 m (50 ft)
long, 2.5 cm (1 in) dianmeter spectra restrictor |Iine was
connected between the ends of two 12.8 m (270 ft) long, 1.9 cm
(0.75 in) diameter 6x19 wire ropes trailing each traw door.
Fromthe restrictor line aft led two pairs of 18.3 m (60 ft)
long, 1.3 cm (0.5 in) dianeter 6x19 wire ropes to the head rope
and foot rope of the Marinovich trawi. The Methot traw was
attached to a single cable that was fed through a stern-nounted
A-frame. Trawl depth and vertical and horizontal openings of
AWr, 83/112, and Marinovich trawls were nonitored with a WesMar
third-wire system



attached to the headrope. Trawl depths of Methot trawl s were
nmonitored with a SCANVAR depth sensor.

Tow depth profiles and water tenperature at depth for all traws
were obtained by attaching a snmall, retrievabl e m crobathy-

t hernograph (MBT) to the net, or, with Methot traws, to the
frame. Water tenperature and salinity profile data were
collected at calibration sites with a Seabird CTD system

Addi tional tenperature profile data were obtained by |aunching
expendabl e bat hyt her nrographs (XBTs). Sea surface oceanographic
data and environnental data were collected and stored on the
MIler Freeman's Scientific Collection System (SCS). Ccean
current profile data were collected using an ADCP systemw th
transducers located in the vessel’s centerboard.

SURVEY METHODS

The EIT survey of the EBS shelf and sl ope consisted of parallel,
north-south transects that started near 160° W(Fig. 1) and
proceeded northwest to the U S./Russia convention |line.

Transects were spaced about 20 nm apart and were chosen to
coincide with lines of bottomtraw stations sanpled by
groundfish survey vessels. Southern extents of transects west of
Uni mak | sl and were near the 200 m depth contour of the shelf.
Sout hern extents of transects 1-8 were limted by Unimak Island
and the Al aska Peninsula. Northern ends of transects were chosen
based on | ack of significant echo sign judged to be from poll ock.
Nort hern endpoints of transects 1-16 ranged in depths from55 m
to 76 mand were | ocated between 57° and 58° N. Perm ssion to
enter the Russian Exclusive Econom c Zone (EEZ) was not granted,
thus the northern extents of transects 21-29 ended at the

U. S./Russia convention line. Endpoint depths along the
convention line increased westward from 77 mto 252 m

St andard survey operations occurred only during daylight hours.
Ni ght operations were reserved for collection of target strength
data, age-0 traw ing, ichthyoplankton sanpling, and ocean bottom
grab sampling. Favorable weather conditions permtted an average
vessel speed of roughly 12 knots while running transects. Both
acoustic systens (38 kHz and 120 kHz) collected echo integration
data and split-beamtarget strength data concurrently. Echo
integration data fromthe 38-kHz system were used to provide

esti mates of poll ock abundance. Echo integration data from

the 120-kHz system in conjunction with data fromthe 38-kHz
system will be examned to attenpt to determne the feasibility
of acoustically distinguishing echo sign produced by

macr ozoopl ankt on aggregati ons, euphausiids, and pollock, and the
feasibility of determ ning nean size of selected euphausiid
aggregations using acoustic scattering nodels.



Col l ection of target strength data requires suitable conditions
(e.g., low fish density, nonospecific aggregation, uninodal size
di stribution, and cal mseas) and invol ves passing repeatedly (at
speeds of |less than 4 kts) over an aggregation of pollock, then
coll ecting biological data from hauls conducted in conjunction
with the collection of acoustic data. Attenpts were nade during
the survey to collect target strength data, but unsatisfactory
conditions (e.g., mxed catch conposition, interference from non-
pol | ock echo sign in the water columm) prevented generation of
accept abl e target strength val ues.

M dwat er and bottomtrawl hauls were made at selected | ocations
(Figs. 2 and 3) to identify echosign and to provide biol ogical
sanpl es. Average trawling speed was about 3 knots. The vertical
net opening for the AWI averaged 25 m and ranged from 15 m

to 32 m Vertical net openings for the 83/112 and Mari novi ch
trawls were 3 mand 6 m respectively. Standard catch sorting
and bi ol ogi cal sanpling procedures were used to provi de wei ght
and nunber by species for each haul. Pollock were further

sanpl ed to determ ne sex, fork length, body weight, age,

maturity, and ovary wei ght of post-immature females. An

el ectronic scale was used to determine all weights taken from

i ndi vi dual pollock specinmens. Fork |engths of age-1 and ol der
pol |l ock were nmeasured to the nearest cmand recorded with a

Pol ycorder neasuring device (a conbination of bar code reader and
hand- hel d conputer), then downl oaded into a personal conputer.
Standard | engths of age-0 pollock were neasured to the nearest nmm
and recorded onto a tally sheet before being transferred to a
personal conputer. Maturities were determ ned by vi sual

i nspection using a new ei ght-stage scale that attenpts to
descri be spawni ng stages better than the previously used five-
stage scale (inmature, devel oping, prespawni ng, spawni ng, spent)
and to provide maturity data consistent with nonencl ature used by
ot her nations conducting research on walleye pollock. The eight-
stage scale can be expressed in terns of the five-stage scale as
follows: inmmature, developing 1 and 2, pre-spawning 1 and 2,
spawni ng, and post-spawning 1 and 2. Pollock stomachs and

macr ozoopl ankt on sanples were preserved in a 10% formalin
solution. Sanples of age-0 pollock were either preserved in
formalin or frozen whole. Age-1 pollock sanples, adult pollock
ti ssue sanples, and fish for the NMML study were frozen whol e.

PRELI M NARY RESULTS

St andard sphere calibrations

Four standard sphere calibrations were conducted before and
during the cruise. The 38-kHz acoustic systemwas cali brated
each tinme, and the 120-kHz acoustic systemwas calibrated three



times. For the calibrations, the MIler Freeman was anchored
fore and aft in 46-108 mof water. Acoustic properties of two
copper spheres suspended bel ow the transducer were neasured.
Split-beamtarget strength and echo integration data collected
with the Sinrad EK500 system were used to determ ne acoustic
system gain paraneters and transducer beam pattern
characteristics. Calibration results for both systens are
presented in Table 1. No significant differences in gain
paranmeters or transducer beam pattern characteristics were
observed anong any of the four calibrations.

Intership Calibration

From Aug 22-23, the MIler Freeman and the Russian research
vessel Professor Kaganovskiy conducted an intership calibration
of their acoustic data collection systenms to enabl e conparison of
density estimates derived fromthe two systens. Twenty-two
transects (average length 5.1 nm) were run with one vessel

| eading the other; the two vessels were separated by one nauti cal
mle. Vessel speeds were around 6 kts. Leader-foll ower
positions were switched periodically to reduce potential biases
affecting acoustic data collection. Transects were bordered

by 60° 44" N on the north, 176° 12' Won the east, 178° 5 Won
the west, and 60° 19° N on the south. Bottom depths ranged
from120-150 m Prelimnary anal ysis suggested that acoustic
densities neasured by the U S. systemagreed relatively well with
densities neasured by the Russian system

EIT Survey

Trackline m | eage (including cross transects, haul operations,
intercalibration, and searching for potential fishing sites)
total ed approxi mtely 9178 nm . Geatest densities of walleye
pol | ock were observed from St. Matthew Island west to the

U. S./Russia convention line (Fig. 1). Mdderate densities were
observed north of Uninmak Island and the Al aska Peninsula. A few
i sol ated areas of high density were observed around the Pribil of
| sl ands and west of Unimek |Island. However, relatively little
wal | eye pol |l ock echosign was observed in this region overall.

In the 8 transects north of the Al aska Peni nsul a and Uni mak

| sl and, and in transects enconpassing the Pribilof Islands and

St. Matthew Island (14 through 20), pollock density observed from
the bottom 10 mof the water colum (excluding the near-bottom
1/2 m) was greater than that observed off-bottom (10 m above
bottomto 9 mbelow the surface) (Fig. 4). For transects 21

t hrough 28, which corresponded with hi ghest average pol | ock
densities, the opposite was true.

Bi ol ogi cal data and specinens were collected from51 mdwater (50



AW and 1 Marinovich), 7 bottom and 50 Methot trawl haul s.

Traw station and catch data are summari zed in Tables 2 and 3.
Cceanogr aphi c data were collected from5 CID casts (Table 4), 57
XBT drops (Table 5 and Fig. 5), and 104 MBT casts (Table 6).
Fifty-five grab sanples of surficial sedinments were collected
(Table 7).

Pol | ock was the nobst abundant fish species captured in both AW
(Table 8) and bottomtrawl hauls (Table 9), accounting for
approxi mately 83% of catch conposition by weight for both gear
types conbined. Mre than 99% by weight, of the AW haul catch
conposition was conposed of pollock and jellyfish. However, nost
jellyfish (65.5% were caught east of the Pribilof Islands.

Besi des pol |l ock, bottomtraw hauls caught significant nunbers of
yellowfin sole, Opilio Tanner crab, rock sole, and fl athead sol e;
t heir conbi ned wei ghts conprised over 8% of total catch. Methot
catch conposition was dom nated by jellyfish, which conprised
over 97% of total weight. However, euphausiids, unidentified
fish | arvae, anphi pods, tunicates, and crab |arvae were
numerical ly nost abundant. The one Marinovich traw hau

caught 1.9 kg of age-0 pollock, 3.9 kg of jellyfish, and two
juvenile prowfish. Types of biological data and nunbers of
sanpl es and neasurenents collected fromall trawl types are
listed in Tables 10 through 12.

Pol I ock ranged in fork length (FL) from12 to 71 cm (Fig. 6a).
Size differences (nean FL) between nmales and fenal es averaged
less than 1 cmw thin hauls. Pollock caught in AW haul s
averaged about 9 cmsnaller than fish caught in bottomtraw
hauls (36.7 cmvs. 45.5 cm respectively). AW hauls that fished
0-3 moff bottom (foot rope depth) caught pollock that averaged
about 4 cm |l arger than pollock caught fromhauls with gear depths
nore than 3 moff bottom (39.3 cmvs. 35.7 cm respectively).
Prelim nary abundance estinmates by length (Fig. 6a) reveal ed

dom nant | ength nodes at 17 cmand 36 cm nort hwest of the
Pribilof Islands area, and around 50 cmnear the Pribilofs and to
the east. Fish northwest of the Pribilofs were, on average,
smal l er than fish near the Pribilof Islands and east. Nearly al
fish less than 35 cm were observed northwest of the Pribilofs,

wi th nost near the U.S./Russia convention line. Pollock
abundance by age in the northwest area was quite different than
that fromnear the Pribilof Islands and areas east (Fig. 6b). 1In
the northwest, the 1992 year class (age 4) dom nated, followed by
the 1995 year class (age 1). Near the Pribilof Islands and to
the east, the 1989 year class (age 7) was nost numerous.

O 1,082 mal e and 922 fermal e wal | eye pol |l ock whose gonad maturity
was determ ned, none was in spawni ng condition.



SCl ENTI FI C PERSONNEL

Sex/

Nane Nationality Position Organi zati on
Leg 1 (Jul 18-Aug 7)
Neal WIIianson M USA Chi ef Scienti st AFSC, MACE
Dan Twohi g M USA | nstrunent Chi ef AFSC, MACE
Kat hryn Chunbl ey F/ USA WIldlife Biologist AFSC NMWL
Lorenzo Ci anel | i Mlitaly Fi sh. Bi ol ogi st AFSC, FOC|
St ephen de Bl ois M USA Fi sh. Bi ol ogi st AFSC, MACE
M ke Cuttornsen M USA Fi sh. Bi ol ogi st AFSC, MACE
Nancy Krause F/ USA Teacher MI'S
Paul von Szal ay M USA Biol. Sci. Tech. AFSC, G oundfi sh
Matt W son M USA Fi sh. Bi ol ogi st AFSC, FOC|
Leg 2 (Aug 9-Sep 2)
Ji m Traynor M USA Chi ef Scienti st AFSC, MACE
Dan Twohi g M USA | nstrument Chi ef AFSC, MACE
St ephen de Bl ois M USA Fi sh. Bi ol ogi st AFSC, MACE
Tai na Honkal eht o F/ USA Fi sh. Bi ol ogi st AFSC, MACE
Deni se McKel vey F/ USA Fi sh. Bi ol ogi st AFSC, MACE
Ann Thr ocknorton F/ USA Teacher WC
AFSC - Al aska Fisheries Science Center, Seattle, WA
FOCI - Fisheries-Cceanography Coordi nated I nvestigations
MACE - M dwater Assessnent and Conservati on Engi neering
MIS - Manni ngton Townshi p School, Salem NJ
NVMML - National Marine Mammal Laboratory
WC - Westm nster College, New WIIlianmtown, PA

For further

information contact Dr. Gary Stauffer,

Di rector,

Resource Assessnent and Conservati on Engi neering Division,

Al aska Fi sheries Science Center,
7600 Sand Point Way Nort heast,
Seattle, WA 98115-0070.

Servi ce,

Nat i onal

Mari ne Fisheries
Bui I ding 4, BIN C15700,
Tel ephone (206) 526-4170.



